Surface ultrastructure of the small intestine mucosa in children with celiac disease. I. Untreated disease and effects of long-term gluten elimination and challenge.
Forty-eight gut mucosa specimens from 27 children with celiac disease, diagnosed by means of conventional serial biopsies taken at different dietary conditions, were studied by means of scanning electron microscopy (SEM). The observations were correlated with those made by concomitant dissection microscope (DM), light microscope (LM), and transmission electron microscope (TEM) examinations. Five children with constitutional short stature served as controls. The results of the SEM analyses were in good conformity with the observations made by DM, LM, and TEM. In addition, SEM was found to offer further structural variables to be analyzed. In active celiac disease and after challenge with dietary gluten, which is necessary to establish the diagnosis of children, the lesions specifically observed by SEM were (1) a strikingly uniform destruction of the villi and a distortion of the enterocytes but with preserved extrusion zones, and (2) a decrease and disruption of the glycocalyx of the enterocytes with marked irregularity of the microvilli. After successful dietary treatment and despite a normalization of the gut mucosa by routine LM, SEM often disclosed persisting lesions of the enterocytes. It was concluded that by inclusion of SEM in the routine assessments of gut biopsy specimens in children with celiac disease, the diagnostic precision becomes increased.